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Carr Fork Lake

Kentucky River Kasin

Embankment Criteria and Perform;inco Ptejol-t

Pertinent Data

1. Authority for project. Flood Control Act designated as Puhlin Law

87-874, approved on 23 octob.r 1962, as recommended in Rouse Document 423,

87th Congress.

2. Purpose of Project. To furnish flood protecttion in the valley of the

North Fork of Kentucky River and the lower Kentikiky River Basin. The

reservoir project is a unit in the general comprehensive plan for flood

control and allied purposes in the Ohio River Risin. A secondary purpose

of the project is to provide storage for water Qupply, land water quality

control And a ponl for recreation and fish and wildlife activities.

3. Location of Project. The dam is locatpd on -.Arr Fork, a branch of

North ForK of Kentucky River about 8.8 miles above their confluence, near

Vicco, Kentucky. It is located about 160 air miles southeast of Louisville, J
Kentucky and 150 miles south ot Cincinnati, Ohio, in Knott County, Kentucky.

4. Drainage Area at Dam Site. 58 square miles.

5. Reservoir.

Elevation Area Storage

Item (feet nsl) (Acres) Acre Feet Inches Runoff

Minimum Pool 1,009 530 11,830 3.81

Water Q)uality Pool 1,017 590 16,160 5.21 31

Seasonal Pool 1,027 710 22,640 7.29
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Elevation Area Storage

Item (feet msl) (Acres) Acre Feet Inches Runoff

Flood Pool 1,055 1,120 47,700 15.38

Allocated to
Flood Storage 1,017-1,055 - 31,540 10.17

Allocated to
Seasonal Recreation 1,017-1,027 6,480 2.08

Allocated to
Water Quality Control 1,009-1,017 4,330 1.40

b. Dam.

a. Embankment.

Type Rock and Earth Fill

Top Elevation (msl) 1,083

Maximum Height, feet 132

Length, feet 753

Top Width, feet 30

Side Slopes - Upstream I on 2.5, down to elevation
1061

1 on 3, down to elevation 992

25.3-foot berm

1 on 3, remainder

- Downstream I on 2.5

b. Spillway.

Open Cut Through Left
Type Abutment Ridge

Crest Elevation (msl) 1,055

Bottom Width, feet 265
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Protection for Spillway Cut Concrete sill at crest

Length, feet 574

Side Slopes I on 1.5 overburden

(10-foot berus)

2 on I in rock

c. Outlet Works.

Conduit type Circular, concrete

Conduit diameter, feet 8

Control gates, number 2 service, 2 emergency

Size of gates, feet 3.5 x 8

Invert elevation to outlet works 955

Dtqcharge capacity uith NO

Seasonal Pool elev. 1,027, c.f.s. 4,060

Flood Pool elev. 1,055, c.f.s. 2,530

7. Land Acquisition

Fee, Acres 1,775

8. Relocations.

a. State Highways

Kentucky 15 6.3 miles

Kentucky 160 3.7 miles

Kentucky 582 0.2 miles

Kentucky 1410 0.2 miles
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b. County Roads

Irishman Creek 3.3 miles

Defeated Creek - Kodak 5.5 miles

Smith Branch 0.6 mile

Trace Fork 0.2 mile

c. Public Utilities.

Electric, (Kentucky Power Co.) Re ocation 10 miles

Abandonment 6 miles

Telephone, (Thacker & Grigsby Co.) Relocation 21 miles

Abandonment 5 miles

9. Public Access.

Number of Sites 4

1O. Reservoir Clearing.

Area, acres 175

11. Hydroelectric Power. None

12. Annual Charges. $870,000

13. Annual Benefits.

a. Flood Control $ 567,300

b. Water Quality Control 63,000

c. Recreation 316,000

d. Development 60,000

TOTAL $1,006,300

14. Ratio, Benefits to Cost. 1.16 to I

15. Construction Time. 3 1/2 years

d



Carr Fork Lake

Kentucky River Basin

Embankment Criteria and Performance Report

1. General.

a. Authority. Authority for preparation of the Embankment Criteria

and Performance Report for Carr Fork Dam is contained in ER 111O-2-1901,

dated 1 August 1972.

b. Project Purpose. To furnish flood protection in the valley of the

North Fork of Kentucky River and the lower Kentucky River Basin. The

reservoir project is a unit in the general comprehensive plan for flood

control and allied purposes in the Ohio River Basin. A secondary purpose

of the project is to provide a pool for recreation and fish and wildlife

activities.

c. Project Location. The project is located on Carr Fork, a branch of

North Fork of Kentucky River about 8.8 miles above their confluence, near

Vicco, Kentucky. It is located about 160 miles southeast of Louisville,

Kentucky and 150 miles south of Cincinnati, Ohio, in Knott County,

Kentucky. The project location and vicinity map is shown on Plate 1. The

general plans are shown on Plates 2 and 3.

d. History of Construction. The Outlet Works Contract DACW27-66-C-

0050 for the construction of the operating tower, conduit, and stilling

basin was awarded on 12 January 1966 to Markwell and Hartz, Inc. of

Memphis, Tennessee and completed 31 January 1968. Contract DACW27-73-C-

0009 for the construction of the dam and spillway was awarded to G.8S. & Y.,
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Inc. of London, Kentucky, on 23 July 1972 and completed on 30 November 1976.

SIGN IFICANT CONTRACT DATES

9 October 1972 Started clearing outlet channel and damsite.

16 April 1973 Grouting prograun initlated.

23 May 1973 Representatives of CD and ED visited site and

decided insufficient wenthered rock had been

removed from the right abutineit prior to grouting.

Grouting on this abutment was stopped. Six ex-

ploratory core holes were drilled and some addi-

tional rock removed by presplitting. Some dental

work was also performed.

19 June 1973 Began placing material in cofferdam "C".

12 July 1973 Stream diverted through the conduit.

13 July 1973 Grouting comrinencd again.

14 July 1973 Began fill for toiporary U.S. channel cofferdam

"A".

16 July 1973 Cofferdam "A" completed. Cofferdam "B" started.

21 July 1973 Temporary cofferdam "B" completed.

23 July 1973 Began excavating for permanetnt cofferdar.

29 July 1973 Temporary cofferdam "C" overtopped.

4 August 1973 Repairing flood damage to cofferdatri "C".

14 August 1973 Started material placement for permanent
cofferdam main emhankmetit.
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1 September 1973 Permanent cofferdam completed to elevation 992.

4 October 1973 Permanent cofferdam completed to elevation 1010.

11 October 1973 Began cleaning dam foundation D.S. of permanent

cofferdam for main embankment.

22 October 1973 Began placing impervious core, transition stone,

shale, and random fill in main embankment.

21 November 1973 Grouting at dam ..... ition completed.

5 December 1973 Placed 15 yard" of ental concrete over coal seam,

Station 16+38 Centerline of dam.

10 January 1974 All work stopped for the winter.

I April 1974 Contractor started placing fill in dam embankment

again.

22 June 1974 Pool at elevation 988.2

14 March 1975 Pool at elevation 992.5.

11 April 1975 Impervious core topped o,,t at elevation 1080.

23 April 1975 Dam embankment completed.

5 January 1976 Outlet works gates put into operation.

7 August 1976 Dedication of lake.

17 October 1976 Final Inspection of dam contract.
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2. Geology.

a. Project Area. The Carr Fork Reservoir site is located in the

Pottsville series of the Eastern Kentucky Geosyncline coal measures. The

area is characterized by deep, steep-sided, narrow V-shaped valleys, with

pockets or areas of clayey colluvium from old landsides that are usually

found on the concave side of the valley wall. The sharp crested divides

vary from elevation 1450 to 1950 and the valley bottom is about elevation

950. The formations encountered in the core drillings are typical of the

Pottsville series, and the coal measures area, being composed of recurring

strata of hard, fine grain sandstone, carbonaceous to silty to sandy

shale, shaly sandstone, and thin to thick coal seams with variable thick-

ness of sandy indurated underclays and silty, carbonaceous roof shales.

The No. 4 or Fire Clay coal is about 5 feet thick and is the marker strata

for this section. This coal is extensively mined throughout the reservoir

area. The top of dam is elevation 1083 and the Fire Clay coal is at a

minimum elevation of 1115. The Elkhorn coal seam, about 42 inches thick,

lies about 50 feet below creek bottom at elevation 905 at the damsite.

Structurally, the formations generally dip about 35 feet per mile west to

northwest. The dominant joint patterns are N 10 E and S 83 W. Producing

gas wells are present throughout the reservoir area. Some wells are in

the flood plain of the main stream; others are in tributary drainage

channels and on valley walls.
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b. Damsite. There is considerable lithologic variation in the bedrock

strata at the damsite. The bedrock from about elevation 1260 varies from a/I

hard, gray, fine to medium grain, medium to massively bedded sandstone

capping the narrow ridge at the spillway site, downward through some five

or six hard, variably silty to sandy shale strata, and fine, massively

bedded, occasionally shaly sandstone strata, to elevation 905. Scattered

fairly uniformly throughout this approximately 350-foot bedrock section

are some 12 to 14 thin mineable seams of bituminous coal. The Fire Clay

coal marker strata is about elevation l1l1S, and is mined commercially.

Mining the 42-inch Elkhorn coal seam at the lower elevation is limited

because excessive quantities of water are frequently encountered. The

right valley bank at the damsite, elevation 955-965 is about 200 feet

wide, and overburden thickness varies from 6 feet in the streambed to

about 18 feet on the high right bank flood plain. Laboratory tests made on

comparable material from correlative stratA at buckhorn Dam gave an

unconfined compressive strength of 3,580 psi for silty, carbonaceous shale

and 1,100 psi for clay shales, and the sandstone strata are much stronger

than the carbonaceous shale. The deeper portions of the Carr Fork

Reservoir embankment were founded on sandstone overlying silty,

carbonaceous shale. The strength of the founding strata at this project

is considered satisfactory for the imposed load. The geologic profile of

the dam axis is shown on Plate 6. For reference, boring location plans

are presented on Plates 4 and 5.

5
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c. Abutments. The abutments below the top of dam encompass two

massive sandstone strata separated by a 60-foot thick silty to sandy shale

Ntratum containing three thin coal seams. This coal is not mined

comm..cclally. The right abutment has a slope of about 2.25 horizontal to

I vertical. Few bedrock outcrops are present. The thin Little Fire Clay

coal seam, about 1.9 feet thick, occurs at about elevation 1092, some 9

feet above top of dam. Overburden thickness varies from zero at the sand-

stone outcrops to about 18 feet near the toe of the slope. The overburden

soil is a sandy to silty clay with rock fragments. Primary weathering of

bedrock is deeper in the thin bedded shale and shaly sandstone strata than

In the more massive sandstone. It varies from I to 7 feet and averages

about 2 feet in thickness in the sandstone and about 4 foot in the other

strata. Bedrock is relatively watertight below elevation 985. Groundwater

surface in the right abutment holes varies from a low elevation of 965 to

a high elevation of 1055. The left abutment slope is steeper than that of

the right abutment, being about 1.5 horizontal to 1 vertical. The slope

has numerous sandstone outcrops. The thin Little Fire Clay coal outcrops

at about elevation 1084 on this abutment. Overburden thickness varies

from zero at the bedrock outcrops to about 15 feeýt in the area of old

landslides and between Kentucky Highway 15 and the toe of the slope. The

thin veneer of rocky, silty clay cover in the dan foundation and uphill

from the road cut at station 1+20 varies from zero in thickness to 5 feet

In the clay shale and coal zones. The material from the road excavation,

spoiled downslope, averaged 8 to 12 feet in thickness. This spoil

contained large size rock pieces. Primary weathering in bedrock averages
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about 2 feet. Groundwater varies from a low elevation of 952 to a hightI
elevation of 1063.

d. Spillway. The spillway is located on the narrow left abutment ridge

some 200 feet upstream from station 0+00 of the dam. It has a width of

265 feet at crest elevation 1055, and a top width of about 460 feet. The

spillway cut at the center is about 574 feet long. Ground surface at the

left bank is elevation 1266 and at the right bank it is elevation 1174.

The formations encountered in excavation of the spillway are typical of

the area. Beginning in a sandstone at top, there are 7 medium thick to

thick sandstone strata, 5 medium thick shale strata, and I coal seams.

The commercially mineable Fire Clay coal is about elevation 1170. An

abandoned opening into this coal is nearby upstream from the spillway

site. The extent of mine operations in the area is not known; however, 5

mine rooms were encountered on the left side of the spillway. The

sandstones and silty shale strata are well cemented. As evidenced by

nearby highway excavation, the sandstone broke out in rather large pieces

unless shot rather heavily. Pre-splitting was required. A concrete

control structure was used. The strength and weathering characteristics

of the series are satisfactory for the construction of the 200-foot deep

cut. Side cuts of 4 vertical on 1 horizontal were used except for the

predominantly shale sections on the left side of the spillway between

elevations 1055 and 1120 and 1222-1262. These were cut to 2 vertical on 1

horizontal. Tcn-foot wide berms were located at the base of the sandstone

stratis below this elevation.
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3. Foundation and Abutment Treatment. The core trench was stripped to

solid rock first on both abutments so that the foundation grouting could

be started. The foundation grouting program started on the right J
abutment. A double line grout curtain was initiated between stations

14+25 and 18+20; however, it was determined that the abutments within the

core trench were not adequately stripped to unweathered rick or clean

enough for grouting. All grouting efforts were ceased until the core area

was cleaned. All grout holes were drilled with CP-65 air rotary collar or

air track drills using EX diameter diamond plvg bits. No sand or fly ash

was used in the grouting on this project. A double line grout curtain was

placed from station 10+35 to station 18+20. The split-space method was

used when a hole took over 5 sacks of cement per zone or stage. In these

cases, holes were split to a spacing of 2.5 feet to assure a tight

foundation. Grout holes were drilled on 200 angles, into the abutments,

except the angle was changed to get better coverage under the conduit. A

normal, tight hole was drilled and grouted in two zones. The first zone

drilling on the abutments was 20 feet deep and in the valley bottom 10

feet deep. The first zone grouting was done to cap off the upper layers

of the foundation so that the second zone could be grouCed at higher

pressures to assure a tight foundation. Staging was done to the grout

holes in two cases. If there was an appreciable amount of drill water

loss, the hole was staged (stopped early), pressure tested and grouted

before drilling to further depths. The other condition was when artesian

flow was encountered. The drilling was stopped, artesian pressure

measured, pressure tested, then grouted before drilling to further depths.

8
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There were very few problems encountered during grouting. There were

various joints encountered within the core trench in the embankment

foundation and on the left abutment. These joints were cleaned out to a

depth 3 times their width. They were then filled with a special non-

shrinking, quick setting grout. There were seven coal beds exposed in the

core trench. All of these received dental treatment, either concrete or

mortar. On the left abutment, there were four coal beds; one at elevation

980.0 to 980.3, cleaned out I feoot in depth and filled with mortar the

width of the core trench; two at elevation 1025.3 to 1026.3 and 1027.5 to

1028.0 with a shale layer between them. These two coal beds were cleaned

out altogether, along with the shale layer, the width of the core trench,

i-foot deep, and filled with concrete. One coal seam at elevation 1056.7

to 1056.9 along with 0.7 foot of underclay was cleaned ont I foot in depth

and filled with concrete. On the right abutment there were three coal

seams; one at elevation 988.5 to 988.7 cleaned out, 1-foot deep, the width

of the core trench, and filled with mortar; two beds fro elevation 1048.1

to 1049.6 with a shale layer between them from 1048.5 to 1049.2 were

cleaned out the width of the core trench, I-foot deep and filled with

concrete. During an optional 50-foot widening of the left wall of the

spillway to obtain more ru.k for the embankment construction, 5 mine rooms

were encountered during presplitting operations. These rooms are in the

Hazard #4 coal seam from elevation 1120 to 1124. These openings were

sealed with concrete to prevent any further deterioration, and to prevent

entry by visitors. 1415 cubic yards of concrete was used. The foundation

treatment is shown on Plate 8.
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4. Embankment.

a. General. The embankment section utilized the suitable required

excavation from construction and borrow from the designated areas in the

upstream valley and the left abutment. The embankment was constructed to

elevation 1083 for a maximum height of 132 feet above bedrock. Crest

width is 30 feet. The length of the dam is 753 feet at the crown. The

strurture is arched upstream on about a one degree curve. The upstream

slopes are 1 on 2.5 down to elevation I1061 then I on 3 down to elevation

992, a 25.3 foot berm and then 1 on 3 down to the toe. Tle downstream

slopes are 2.5 to 1. The dam is constructed on bedrock with a central

impervious core and random earth and rock fill shells. The core is

symmetrical with slopes of I horizontal to 8 vertical. The random

material was obtained from the spillway excavation. A 10-foot horizontal

thickness of graded transition material was placed between the shale and

impervious fills on the upstream section and between the impervious and

shale fills and impervious and random earth fills on the downstream

section. The area under the impervious core required special foundation

treatment consisting of removal of any soft and weathered rock to be

accomplished before grouting began. Select material from the spillway

excavation was placed to a minimum normal thickness of 10 feet on the up-

stream slope to provide protection against wavewash. This protection is

provided from top of embankment to elevation 1004 (5 feet below minimum

pool). Shale fill a minimum normal thickness (A 10 feet was provided

on the downstream slope down to elevation 1012. The random rock fill

was placed in lifts not to exceed 2 feet in thickness and was

compacted by 4 passes of a 50-ton rubber tired roller. The coarse

10



material was bladed toward the outer slope and the fines were bladed

against the shale fill. The impervious fill was compacted by 6 passes

over each 6-inch lift with a sheeps foot roller. At least 95 percent

standard density was obtained by this method. The coal seams in the left

abutment under the embankment required special treatment. This consisted

of cleaning the coal and soft shale out of the abutment face for a

distance of about a foot and refilling with concrete or mortar. A 12-foot

horizontal thickness of shale was placed between the transition zones and

the random earth and rock fills. This material was obtained from the

spillway excavation and compacted with a self propelled Caterpillar 825B.

The lifts did not exceed 12 inches in thickness and the number of passes

was two. The site plans and typical dam sections are shown on Plates 9

through 11.

b. Material Sources. Approximately 94o,000 cubic yards of earth and

random fill, drainage and transition material and protection stone was

required in the dam section. The material used to construct the primary

embankment zones is presented below.

Impervious

Designation Source

Storage "A" Ftnckpile from relocation

at Highway 15.

D.S. Storage Stockpile from stripping of

dam area.

Borrow "A" Upstream right descending

valley.
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Area "OA" Upstream left descending

valley.

Rock

Spillway Excavation

Upstream Rock Borrow Upstream right descending

valley.

The Materials Usage Charts are shown on Plates 12 an 13.

c. Compaction Equipment. The following rollers were used in coni-

pacting the embankment materials:

Sheepsfoot Rollers.

a. Ferguson Model #22-MOD

b. Towed

c. Drums: Number - 2, diameter - 5 ft., length - 6 ft.

d. Tamping foot

1. Base area - 7.5 in. 2

2. Shape - Trapezoidal with rectangular cross section.

3. Length - 9.5 in.

4. Number/drum- 144

5. Number/ru - 18

6. Numbet -jws - 8

e. Roller wei-ht

1. Empty - 26,850 lbs.

2. As used - 50,000 lbs.

f. Foot pressure - 417 psi

12



g. Cleaners and frame

1. Teeth on frame between feet

2. Rigid frame

h. Speed of travel during compaction

1. Specified - 5 mph max.

2. Actual - 4 mph

Vibratory Rollers.
7

a. Raygo Rascals Dynamic 400

b. Self propelled

c. Drum

1. Number - 1

2. Diameter - 59 in.

3. Length - 84 in.

d. Static roller weight - 17,900 lbs.

e. Dynamic pressure - 27,000 lbs.

f. Vibrating frequency - 1100 to 1500 VPFM

Pneumatic - Tired Rollers.

a. W. E. Grace Mfg. Co. Model Y-18

b. Tires

1. Number - 4

2. Size - 18.00X25

3. Ply rating - 32

4. Spacing - 10.5 in.

13
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c. Roller width, weight, and tire pressure

A 1. Width - 93"

2. Weight: As used - 70 tons.

3. Tire pressure - 90 to 100 psi

d. Contact pressure- 100 psi

e. Speed of travel

1. Specified- 5 mph; max.

2. Actual 4 - 5 mph

Tamping Rollers.

a. Caterpillar 825B

b. Self propelled

c. Drum

1. Number - 4

2. Diameter - 51 in.

3. Length - 44.5 in.

d. Tamping foot

1. Base Area - 29.75 in. 2

2. Length - 7.5 in.

3. Number/v',. 1 - 65

4. Number ý j - 13

5. Numb( ..ows - 5

e. Roller I .ght

1. As used - 67,760 lbs.

f. Foot Pressure - 114 psi

14
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d. Materials Placement.
(1) Impervious Zone. The impervious fill consisted of SC and SC-SM

materials. The material was spread in 8-inch loose lifts where the

sheepsfoot roller was used and 4-inch loose lifts in areas inaccessible to

the towed sheepsfoot roller and compacted by a mechanical hand tamper.

Six passes of the sheepsfoot roller and 3 with the hand compactor were

used to obtain compaction. The moisture content permitted by the speci-

fications was between plus or minus 2 percentage points of optimum.

However, it was found that some material could not be placed without

deformation with moisture content approaching plus 2 percentage points of

optimum. Some material placed with a moisture content of between plus

one and two percentage points of optimum had to be removed, aerated, and

placed again.

(2) Transition Zone. The material for this zone consisted of crushed

limestone obtained from a commercial quarry. This material was spread in

12-inch loose lifts and compacted by four complete passes with a Raygo

Rascal Dynamic 400 vibratory roller. No moisture control was required on

the graded aggregate zones.

(3) Shale Fill. The shale was spread in 12-inch loose lifts. These

zones were compacted by two passes with a 8258 Caterpillar tamping roller.

The shale was placed at the natural moisture content.

(4) Random Fill. This material consisted of sandstone and shale

spread in 24-inch lifts. The random fill zone was compacted by 4 complete

passes of a pneumatic-tired roller.

15



(5) Random Earth Fill. The specifications called for this material

to be spread in 12-inch lifts and compacted by 4 complete passes of a rubber

tired roller. However, the Contractor requested to place this material in 8-

inch lifts and roll with a sheepsfoot roller and this method was permitted.

The upper limit of moisture control was 3 percentage points above optimum.

The distribution of density tests performed on the impervious material,

transition material, shale fill, random fill and candom earth fill are shown

on Plates 14 through 18. A summary of field compaction control test data and

design placement requirements for the dam is shown on Plate 19. The labora-

tory compaction proctor curves are shown on Plates 20 and 21.

e. Seepage Control. To insure water tightness at the foundation, a

double line grout curtain was constructed along the centerline of the dam.

Design seepage computations through the impervious zone were based upon a

permeability coefficient of 0.015 x 10-4 feet per minute based upon test of

composite samples from the borrow areas. Seepage was computed for the

seasonal pool at elevation 1027 for an extended length of time. Based on the

design and the low permeability of the soil, seepage through the dam is not

considered a problem.

To prevent migration of the impervious materials from the core zone, a 10-foot

wide transition zone was constructed on both upstream and downstream sides of

the core. The material was reasonably welt graded between the following

limits.

%Passing %Passing

Sieve Size Prior to July 1974 After Jul 1974

2-1/2" 100 100

2" 90-100 90-100

P 65-85 65-100

3/8" 35-65 35-75

#4 25-55 20-60

16



% Passing % Passing
Sieve Size Prior to July 1974 After July 1974'

#40 10-25 5-25
#200 0-lU 0-10

f. Shear Strengths. Because of the low "Q" shear strength and high
organic content of the foundation overburden materials, it was determined that
these materials were to be removed. The "R" strengths for the impervious
borrow material was adopted on a weakest material coocept. The 'S' strengths
for the impervious materials were all essentially the same; therefore, the
adopted value is based on a numertcal average of the shear test values.
Optimum plus 2 percent is considered a realistic desigm moisture content. A
plot of shear strength versus percent wet of optimum was made to determne "Q"
shear strength. The shear strengths of the random material were based on a
limited number of tests. The adequacy of these shear strengths was confirmed
with subsequent testing at other projects.

TABLE 1

Material Yd 1m Ys Gb Shear Values

lb/ft 3  lb/ft 3  lo/ft 3  lb/ft 3

C

Test Tang T/FT2

Impervious 110.2 125.0 131.0 65.0 0.00 0.70

R 0.43 0.20

S 0.60 0.00

Random 110.2 135.0 140.0 77.5 ( 0.65 0.00

R 0.29 1.20

S 0.65 0.00

The composites used to determine the adopted soLl design values are shown on
Plates 37 through 41.
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g. Stability Analyses. The embankment section has been subjected to

analysis by the sliding wedge and block method. The adopted shear test values

were used in analysis. The methods used in the analysis follow the procedures

outlined in Appendix IV, EM 1110-2-1902. The slopes were analyzed for end of

construction, steady seepage, partial pool and sudden drawdown. Since the

damsite is not located in an area of seismic activity, no earthquake analysis

was considered. Cases studied along with values obtained are presented below:

Table 2

Minimum Required

Case Slope Safety Factor Safety Factor

End of Construction U.S. 2.27 1.30

End of Construction DS. 1.81 1.30

Sudden Drawdown U.S. 1.92 1.00

(Maximum Pool)

|I
Sudden Drawdown U.S. 1.80 1.20

(Spillway Crest)

Partial Pool U.S. 2.24 1.50

Steady Seepage D.S. 1.87 1.50

It was not considered necessary to reanalyze the cases studied under the

original analysis because of the type of changes made during preparation of

the contract plans. The embankment was rezoned slightly and the top of dam

was raised 2 feet. The stability analyses are shown on Plates 22 through 27.

18
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5. Diversion and Closure.

a. Diversion. The sequence of construction is shown on Plate 7.

Due to the late contract award of 25 July 1972, only clearing of the

outlet channel and damsite was accomplished during the 1972 season.

Cofferdam construction was initiated with cofferdam C" around the

control tower excavation which later became a part of the permanent

embankment. Diversion through the outlet works was accomplished on

12 July 1973 by constructing a small dike across the upstream channel.

"ihe outlet works conduit was constructed, In an open cut, of rein-

forced concrete in 20-foot monoliths. In the Impervious zone of the

dam, lean concrete fill was placed on each side of the conduit to the

top of the extrados. Three seep rings were placed around the conduit

in this area. Beyond the impervious zoncscc-•p•rted earth fill was

placed to the top of the conduit or to the top of rock. Cut slopes are

4 on 1 in rock and 1 on 1.5 in earth. Then temporary cofferdams "A"

"in the upstream channel area and "B" in the downstream channel area

were constructed by dragline excavation of a minimum A-foot wide cut-

off trench to the gray shale bedrock and backfilled to original ground

by placing Impervious fill. Design tot elevation at temporary coffer-

dam "A" was 970 and temporary cofferdam "B" was 960. The temporary

cofferdams were completed by 21 July 1973. On 23 July 1973 the excava-

tion for the main embankment in the area of the permanent cofferdam. was

initiated. On 29 July 1973, cofferdam "C" was overtopped and cofferdam

"B" was breachad to prevent possible failure and a wall of water being

released downstream. The cofferdams were repaired after the water sub-

sided.

19
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b. Permanent Cofferdam. The excavation for the permanent cofferdam

was initiated on 23 July 1973, and permanent cofferdam embankment placement was

initiated on 14 August 1973. By I September 1973, the permanent cofferdam was

completed to the designed elevation of 992. Placement continued in the

permanent cofferdam to elevation 1010 by 15 September 1973. On 11 October

1973, the cleanup of the dam foundation downstream of the permanent

cofferdma .s Initiated and impervious core placement was initiated on

22 October 1973.

6. Changes in Design and Modifications.

a. Revised Spillway Width. Subsequent to award of the contract, a

recomputation of quantities was made and it was determined that construc-

tion of the dam embankment with excavation of the spillway as indicated

by the contract drawings would result in a rock shortage of approximately

37,000 cubic yards. In addition, weather conditions delayed planned con-

struction progress to the point where it was deemed necessary to utilize

some of the fill (shale and sandstone from the spillway) in the random

earth zone. This utilized rock from the spillway resulted in a further

shortage of 13,000 cubic yards.

The top area of the embankment above elevation 1030 and downstream of the

random fill was to be constructed of Random Earth or Random Fill. The

Random Earth was to be obtained from designated areas upstream of dam if

suitable at the time of need. However, the areas were subject to inunda-

tion and the suitability of the material could not be determined until

20



the time of need. Therefore, it was determined that 0,g900 cubic yards

of additional rock should be provided in the planned spillway widening as

an alternate source for this zone if found to be required. Therefore,

the spillway was widened 50 feet along the left side from the beginning

of the cut to provide a total of 80,000 additional yards of rock from the

spillway.

b. Revised Gradation of Graded Aggregate. Subsequent to the award

of the contract and after placing 19,270 cubic yards of transition ma-

terial, it became evident that the sole supplier of Graded Aggregate

for use in the transition zone could not consistantly meet the gradation

requirements of the contract. Review of the gradation requirements

showed that the gradation could be liberalized and still retain its

function. Therefore, it was deemed necessary and in the best interest

of the Government to modify the contract specifications with a revised

gradation for graded aggregate to prevent delays with the embankment and

future impoundment. The revised gradation is shown under Seepage Control.

c. Rezoning of Dam Embankment. As the dam neared completion it was

determined that sufficient rock was not available from the contract

sources and the Contractor was directed as a change order to use random

earth fill in lieu of the option of using random earth or random fill

(rock). This revision made the following changes:

1. Eliminated shale and transition zones on upstream side at eleva-

tion 1038.

21



2. Continued graded aggregate transition zone to elevation 1055 on

downstream side.

3. Eliminated shale zone on downstream side at approximate elevation

1030.

4. Use random earth to bring the downstream side up in the area of

the existing bench at elevation 1012.

5. Use a 10-foot wide shale zone on downstream edge of fill slope.

6. Use a 10-foot wlie shale layer back of the sandstore 'arifir on

the upstream face.

After proceeding with the random earth fill to elevation 1046 the embank-

merit placement was stopped due to pumping and heaving, as a result of

excessive moisture, on 20 September 1974. Tnvestigatlon resulted In

cancelling the previous change order to use random earth fill because

the random earth fill was found to he unsatisfactorv. About 5 feet of

the random earth embankment was removed from the upstream side down to

stable material. The specifications allowed for the placement of thIs

material with up to plus 3 percent moisture of optimum and there was an

abnormal amount of rain for this time of the year. At this time, it

was decided to investigate an additional rock borrow area.

On 24 September, it was decided to go back to the originai design with

the shale zones, graded aggregate zones, with random rock on the upstream

side and random earth on the downstream side with a 12-foot wide zone of

shale on outside face of the downstream slope. The necessary rock to

complete the embankment was obtained from a rock borrow upstream of the

dam on the right desceniing side of the valley.
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7. Instrumentation.

a. General. No instrumentation was installed or motit:red during

construction of the embankment. After the embankment was topped out four

Casagrande type piezometers were installed in the impervious core with lines

of movement monuments installed on the crest and midway on the upstream and

downstream slopes. As a result of the periodic inspections, two wellpoint

piezometers were installed near the downstream toe of the eabankment prior to

impoundment. Instrumentation plans, details and sections art shown on Plates

28 and 29.

b. Piezometers. The piezometers located near the upstrean face of the

Impervious core react almost directly with the pool while the plezometers

located near the downstream face show a significant drop. These piezometers

indicate the expected seepage line through the Impervious core and confirm the

effectiveness of the core. The wellpoint piezometers located near the down-

stream toe of the embankment indicate that the random rock fill is free

draining with no pore pressure buildup at the downstream toe. ns-rume-ntation

readings taken to date do not indicate any excessive piezo'etric conditions.

The piezometer plot is shown on Plate 30.

c. Movement Markers. Movement monmients on the slowe .re isistdLied

prior to impoundmeit while the line across the crest wa-4 installed during the

initial filling of the lake. Instrumentation readings taken to date do not

indicate any significant movement of the embankment.

The horizontal and vertical movement plots are shown on Plates 31 through 36.

4. Service Bridge Monumentation The movement qackers installed on the

service bridge have been monitored and do not Indicate 3ny significant

movement.
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Carr Fork Lake

t Materials Usage Chart

Fill

Fill

Itemn Quantity Source Total

Impervious Fill 30,700 0Da Area 69,000

38,300 Storage Area A

Shale Fill 56,700 Spillway 56,700

Rardom Rock Fill 581,300 Spillway

89,900 Borrow 672,700

1,500 Dan Area

Transition Blanket 3,600 Spillway 3,600

Random Earth Fill 16,600 Dan Area

10,300 Spillway 96,700

39,900 Storage Area A

29,900 Storage Area B

Graded Aggregate 48,000 Commercial 48,000

PLATE 13



*NA44

-f~k ^4 &*W4 AlW

-0 0 0-

-8 isa1 ll

14 IýW I,',, s

NI ~114+00

A...Ak44 I ll" a o'

A$A

a o-
-leN~~0 ,. * Ste r

so woo



S. "" . . ,•.._1

II

y -p•o -.....--- - ... l , 41

J b ......

. ' ii7 i i

-3311m II

Lto". .. A

Il-f ~ ~ h 'A 'AMJJfi.6

4~ *144"

-Al

i ttU4&4 L /+ II• MfI a"'+ - "..-S.....:+,+• .. .. ,+ ++ -i N " ,ff'` " --j-j.

_ t1•100

-- , .,, ,1

PA,*C ~ ~ V04 ,*

0L .L AM '0 N10T UWM

C-RVI FORK LAKI

DAM & 11ILLW. ,I I

COMPACTION TEST LOCATIONS

STA. 10+OTO 12', 27

~~Z.. fAT E



I ~ ~ 1A I I I,,,4,4I4

v Aj- 111,

13 ... "04-441 .4).....-4

-v-s 4.A 1 A g ill. y si - . . .

1#011 1 0-4 A A1

'A'A104 11,4A

1.Idd .1.11..I " Al'.
4 410 A4C~lA

it I 'A ; 49AI
9 . 4O6(I A

VANi 
-NI- . - -

"4 4 '. U1 , 
f

I '1 14, 4I44 014 444).4 041

44 .1,A1 I, 4 4 'A'4 4 1 1 444 1 4

it~ ~~~~~~~ A44, 44444 44. r4441



- '~M 'N. A9S4PAC,..

\ ~r
A4*44P4

414~ ~ ~~I- L * .. 44*4

% z. Wi- --

-7 -Tt.-,o

3..1 A.." I A -QD44~ rn1  If.*4r,
ja.., I ~*4 - ~-~- (4t

A t44* "Ada ~ 4* a .~gsa' . -. t*a,.jpg .

'44

"1-4 )41A I -'

___ ___ ___ _ 4 l.41 It

flt 4"It 34k:7* Ar&. 'A'* 4744 44445 444447

* ~ ~ ~ ~ ~ 1 44, 4444 44 .444.4 A
4*4*45 o" 4 .44 444,4

.j A444 M"A444

4,1 V11 44444ý CARR44 FO KL K
1111 A # 1. A4 DAM4 a4PLLA11 1.-,4 A 44 d4. 4.44

-11 A4 44*44C I. I c444 N Iq L44L CATON
*-- --- S44. TA. 12 27* 1*0 14

944~~~~~bil 5444 1 4,4 44444



Ion I' - R L A6 m a-~ *, A.

- :1 A I 1 (110A6 k IZ

1 6 -s $TV L,4C-- 0

-~*, 44111044,I -A44 b

-w A- 1) .; -R.
*" II**I . . -M --Z~~iiiiiiiii1k _____ Ar ANN ____.

""CW A 1 1

J,44,d'VOAAO.I A S N-01. 4044)4

~~~~..1 I")nw A . o,

I44b~I~tOA0C4' ~ 04W .40=11M
44 ~ ~ ~ ~ ~ ~ ~ NAI I''I 4Arv5AI4 44 qsA5J

.45 44.45 44044 -R '34 4450 SAO A

'9'54 'i4-0A61 A- 5 I,4C *OR(

l' ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 'A44 ' ~ ' 0 4545 JW~*

A* I.-l A 1., 1*4 6145 MI
fl ~ ~ ~ I AN 401 .rp4 ~ ,.sr~

- ~IN



I~ 
1 (0)

I~ ~ ~ ~~ s ,*3 roo.,'o. ~- ---

40 L I SX A

A, A L '' " " ," .

Foe
A4A4Aq C5q. L A, ?

UAC'S AlA j ~ J'S ,,AA "AV

Vol

- - p ~ So -A

L LO

I)'5

15~~4----- PI~ 1 4.-- - - -1) -- *t~~



now -y upo Oet,.. ..

-~~~A 
I.. PL>.~•

- - / .Z. \ 1

,lU~~~~10 
,~lOl I n~h n P0M i

'A$A-*o

itll IC IA

.11*--1"'



I. l -4

17+4f

r/•dvW*Id dl------

b Ir 4,. .. rf74
I"

4. w A, . aA"Smm
,,4 ,,,, I m 'em u

lb. b. 6" ar s o f o1•H

21A '1'1 XA

DAMw A PLLA

1COMPAMTONTEST LOCATIONS
STA. 16+.51 TO 16+07



I400 go0 134-00 14+00 +400

TOP OF DAM

0 0

I04, -

.60-

041 0

I4 I I I I I I I v l
p 0+4 'I 4.00 .44)(-1 3I400 64+00!)tr••!

1/ . . ... ,. .. ...



-34-00 14+00 1+0 14+0 a7(oI +00

TOP OF DAM -elk" ___________

00

@g -Iok

IDD @

IS+00 4400 +QI %+CC it+ 11+40

If 11.1 N ; (9 GOVEONVE41 lltv.pA1m0I

; 1 4CVEChMCIIT 41tT -4.lItiD

CLIIOACnIft TIt --FAIUU

coWl of O[Nol"646

CANN P1FORK LAKE
DAM S SPIALW.AV

~.PROFILE OF DAM

IMAPERVIOUS TESTS PI.OTED

- ~_ -- - - -l-ov- - lit~v



CElIaws TP.S s~ s " -14 AVf-sLAG6_ QESg(;1 14G LOW AVS42A6,

12.1.0 VI. S I 94,e 10.1

OP -o -- -b -T- -T -" NT

e$~L~oW.A WVb(OAPLL AREA; We-6. 9et-Smx Avb.)v ii*4+

R~ E- -46 act i-e$T% P, ON -rk*0 'K~~rM'9K 6NL,.'( j A-eqr F-A

~''.(OF' -CE. !20 ~-rGST$ WJW& ON -rtM4. IVA-mSJ-ior L ok)L'y

Cto~eS OF-eNG;et;

-. ht- Of

-~L~-- ~it...I4I Low Oe~ LO~W A!VeltoGf

~jL1I I * ft. T7 1-3-7. 1 4oo 14 1.O0 84(. 6 11.

-U cO - 0 - )A- -A

OV~~~~t~~M'JWrFa. AAOZ*$$N ?t016.4rAA L., WAS' SCL~ow -i

r -C-o WFLe PawotQe0. TI-QE- WA4S L #AAEA14J¶W'4

)f~O tE.~--SRu p Ow) 'rW (eAN)Om, MWSR-O 0 Te,.Sls

N ~oar Afe L14coftMý - fNO r^06~TcA 6 CLWr~Cl. :C)p&,

WO(CAM 9 UfI-65u OF L lt5TS rog 41614 AND tLov K' L/ftt)S AN _TNv 1tfrrM RESULTS 6F

) . I_________ Now__



F~6L.Ocomoo-rio". co~iitRL.. -Dj

4'AT~ G) WA~vA co l oevVio, 4-oor' s ROM~1r

RAGS pest~eo HI&H L4W Av-RP6 PrfýSl6Ai 4164' Low AVE-1e.4 S5fnowEv

1.9 6.0 171A tt.0Ao 13-4 4r:?• -)1-7 "o.60 -;.0 .6

IoZ a R,5.0 jq (11.0 'j4.0 13.4 +;z.l I -a-1 -4 -. 01

LowE~ AC'1mAAJce.-7-6$1 AL o- IH45

0 r6--e-T WL-. AC-eP- -L- -

eFAI~ELALD (A. -rTlEv .oLcWAS 6-,r* TbO 09-y VPL OPAS -rooi0EA.y O

ASO Pt-E( Rsmi.C-e A1iiA ~-rN-e wTssr A.Acccr;eL

TEST' fL*L.-0&r

GI fIC-. AC61-s~ 9-Sr - -t



120

115 A

( WA

-- 20

Water contezit, percent of dry veiht

Standar~d comction1 teat

§ ,. 170 per each aof 4y layers, v 1i2th 1. r.••I er an

12iuL. Avel aom. eech diameter w3A

U 9701a1racaty-Ai by SL 2.7-2. - 3.2f

MumplANo No A i

Optmmmtr contau, percent ! 14.0 Vs _ 52 14.2

Watxiiy baut 1. 11.25. 117. 27 4

lafo~terila, for use P aroj rIectI L-L_• k Lake Dam & Svtllway_

in impervious core Vicco. KX.
A3". Storage Area "A"l

________COMPACTION TEST REPORT.

iN 0 209 F1 •PtVIOUI EDITIONS AN& o01o1L.CTI. (TRANSLUCENT)

SC.. e LA-0E 20
-. 1



S" - T •

120 .....- ' --s

115 V.0
, -,- -- , - : . ._

.1 00

1101--

105

Watar co=tet, percent of dry vigbt
S..... "-' S tandardc t t t

36 -blan per each t I -yers, vith _ -5b rwer and1) .L.Auernb dMv. Ainb diameter mol

Bil glow or. i > ,,Classificatlio 0 LL ?L lz

-D- 3ll, t-,. y-Xytwe 14- -2h4 --49_0. 54 .4 -4
" " 26- 19 L.7 I3ý 1 .5

"•,ravelly clayey sand, SC-SM 2.70 23.2 .918,4 2. 5.9
.,.•W W: N O; . 1 0 . . . .. , _'7 _ ..

Utural vtUr content, percent /iOtimam wý*tr contet, percent 3.3 13.8 12.8 1,3.3

Ma'ix dry tn_•itY,, /u t 119.2 118.2 121.3 10.6.

Srks For use in im- Project Cary 7ork Lake Dom and Spillway

* _ , r,- u e .... .. . - . Vicco, Ky.

-___ _ D.S. storage IareaU .. . .. y
Boin N . vet l94 Al II73

_COMPACTION TEST REPORT
£NO FORM

JUN 45 2091 PREVIOUS EDITION& AfNI ORSOLEIL. (TIJANSLUCENI)



cWItr OF UVJasa

AVW~0 DI 14WVALUIAI

iU"M il i . 4 6~U U
&As OWNS &ANA 6441.

04"eVtk Iiq guwoo I. *A* I gu -a

mo l " op o A MI W O M-

P~a.~hM WSI .&h

4 CIV lo W#a Uome' tA lepe

Wt U043.111an o4 j.V uaw8 TYPICAL HYW1ý1CMSU

ma m .046l

VECTOR DIAGRAM

TYP L HYDROSTATIC PfiE53URE

PAL

IL.L

1/1

-- LA APP W



- Al- -- IA 9-0

IS

.1nT/R:1AL. FACTOR Of SAFETY

VECTOR OiMAGPM

N E U T1A BLOC

iu OISTANCE UIS OF CENTIRL#4E

13 ANOLE,

- IMLUV.

vwk

cASPI IO-U L

CAAm~i lowMJ U.___. ____

VW OfSA 4 t. . -' INAW41110

4'~va



cows OF. NM

wIM Ih4~ U I tW4

-. Uh' k4'TYPICAL HYOROSjTlATC PMSREUfI

out. _ C161IEIs

III U

1011

Clmp I a I,

ILI it

I'MI

Mo too

4 - f i~h



U.S. AMNY

eIAt .A

u~.. S~i ~ O 4I )I44 - -log

ACT E WEG

uka I, M 
L

13 K,

44
AL /- 4 

- - -

0 If1 W

:1 APIINA DONCM FM M K -O

I"" PL2n 7WSTAOf CY N1TLMS

446- " = --O~ LUDEAGR~OW
_ _ I - -- JM -A--

ACPIV A , IRS



Sa~. (OPION RKIY&/usPM

W. 06 g£A.mOM

T`M*A'ff-&M 04-l

VECTORR oIIpRA.

NETRL-LC
ACTIVE W364

0~ lob

'If.

I, -

160

ILL

5- -~ tJ________



i-U. S.ARMY

QIITANCE /iFR

L VECTOR DIAGRAM

ILL*6L (W 4Im

4~ um OMA



ýY-

hDPE MCUMN VhLUE

L 1.11, - M. 1 if.% L i ~ e~

.i4A ibuoqml i MfA msFV 0

TV i. A 12", ~ i ill ~ Ps~W o it. 4". ~V

C. T"e).7 s/1.0wo *-o

4, Nk
L..w*4.") 4/

VEVECTOR-DIAGRAM

M4 it 0

Sli 4- -4 -

141 Po. 4

-4 I -



AL AIMV

-4NK 0. so cmoi.-M

AGO DIAGRA

NEUTRA BLOCKF1
HA 0- low0MI~.M

DILoE / ~NEL4

111" 1.,01 1" I

I AM Do Mim 1VM

WWIM111.ll-EI i.04 CAM FOR fAEM

-47 STAINUTY AD'ALYINS
END OF OSMATW

*~ . ur _ _ _



CORPS OF DIIENEEKS

A001I' I IU t)l SIGN VAI UPIA

*& iMM. t l1MO1 691011 %'Al At S 1114 Oi I

TW,,

40 it)0 p

1450A IIl Ifl'ISIA Iftl# .-

*AlbAl VlOA~o OW

Al:b 4.0 135 Al6.7 . MII4 .1 11:. .6

l140, (q~ A 0 1-

*.HHS l.,. 0 141M C9J~I

IN 
am~ I.

'04 p! 14 TA IC?*.,

4 104.111.4.

W;A, IsA ,

-49'V k'.DA /1,1M A 4.4-14ilI

WIIOMIIM~~~1 IMLII AM*IAtl AAMA "e Al'



I" - LI -U.S. ARMY

01.6t -,o-MN. 0, IS

I"

NEUTRAL BLOCK ' . -

./J ANGLE

IINS

*t .94 OVA.-- A& II '

_t 
WIP LE 

Ez

-OI a.



COUPS OF 404E$'

ADOPTED DES1164 V~ALUES

mall ,wnSInT M

1~4MUL cowuavow awL110lt l IO W. 114WS
"i a'~ I 44*4W" l ~ q-1. pt

444MY111 IM41
W0It4 " 44i P

I. 4 IU 1116.I4~4 0, I )t I,)-CS4.,I \ I .

4I Il o

UN~ 440. fik( 44 .16 . 6 0 m s o44, IlSil 044114

140 it140 '1

IIJQ DIGA

IIr

Gasi ,I "to u1 f

S~Wwi -,A

kfao lo* 1

~ -of



U.S. AMMY

: . , : --. •, - : •¸

SAFET FACTR DISTANCE U/S FROM t DAM

S+-~~~4t-' " ., ....... --

,iA. - .-.. .. 1.--, -o, - -ACTIVE WEFTF -

- .l;:~ ... g.,+ ,
PI-::" +-'"7 - MA.A -

'L --i,,- ,- - - .----
_.._., ,. J!J.... . ... + + .

, . .- "

A ANGLE - l90

- 9AaLI "Al -40

It IN .~i -*

/%. %.I7Wg ,Imt.1
Flow44 1 0( IbA M0CI? W0 IIO ý10t .11.1 14

0 W%94 ALlW& Sctt ,iIAA I(*dltI

IIIISA~~ S. 'tw Kom WWI -- ' waftulVIS f
Wfl~~~~~~~~~~~~~l~o *06t 6001111111- f 01011 0041 lII*t0 ~ - ;

.7~~a amVA NOWA40______

I~~~CP IIAII4J Ff1CWLFAI 0

- - ~iA~f~a~aN - 1 __ TANIUTY AS4ALYUIS

IA7..*AL POOL

Am 1*1



IOK,

-14



- . U. S. ARMY

141

III . 0 -

j 4I

*Ing

N.S. AM["t IWU STKT. isW.u

- -- x- -CARR FORK LAKE

V-1: D AM 6 SPILLWAY
.NSTRUMENTATION Pi.AN

* S 4S ~NFI 113- 12,6W14

-VIw



colt" of muGMS

Pu~~~a4 4AKI

MATC44IT Uoaj BSWI

IIt

""VACAL

10 b~.A. L N PIDILTIc

MO\*Vtiti0J MONUMENT'%JIO&LW, 
ARO

"-F I- IN HMF

Z Q M T E 42yI j OdlN r m A W N

bI4 Fi.1 4 BE4 w is& &L4

c o o I

e. I.w 2 11

I ='A± n AM I

ftRAIPft AI

,- SCK 1~ AB 1&A

PIE*LOMVTF.R LO)CATIONS

SCAA~ft

2SO



____________________________________________________________U. S.'ARMY

Ii00 I T ie t A

1a0gr S to AST' ATT~rWb TO PILL CAP

Va A 11-PO
ICtyJII T B'T.0ACK STtLL P1PI

/ / VTE ALL MARTS T14AT T COJCbIN V~ay

I~ 6C'4IOULM 120 PvVt PLASTIC PIP,&

ONALL90G4 lNbI I 4 OIIDL IO*J
PLAS C PIPE (CM.N V.OU

I~~ W1 MEWVCMW , ) / Ul~EI~
i QLV7I IPI'I OWKTUTL 'V Nr

1TEEL L.P-N 010ME 1CW MET hR Me5EMBL

'fll* PCI. 411C INA 'TIC54CT114

STEEL LITAIL * CA-e) ILL SENIUNITSy -AL
SALK 1 PII56METIS

R 4tJOTT TO 
AL~

0b

"3 In

" "CI¶ AIRS lf OlIMA U.NL I$4CT.CV, oP tmAPfiC' - lNDI

Ii-OFTP II-5(,f~o 112*

NT f". WhtPOROLc m LK4 14 LI-ITN t S GASSSM&Tyr

500N

EL*CA POW MOIIIS6 'NZZ-..--

OCALL: 1'.. IlQ SCARRiO RK AKL...iŽ~ CNDAMt~ Ta SPILLWA
INT'WIAT EAL

PLA ~IE E~SS5AOANDI Th)o~



T,

9767

JA I ra ItIR m E J UG e' T N Gr A

. . . .. .. ? SI



j.7

I. I I' 7

I I k .k.L

*++++- I.......................... . iI ~~ ~ .4., ,..I
OCT V+ -EC -8 -U JU Y .AU- -EP act No a

egI JUY Ra-r1A JLY A
I 7- -

I I .. 1. t-



2SY-!4- 7 X

74 400-t

21 JUAJg 78

2 N30MAR 7
9.6 C ;F

-~ 
~ MA~ MAI-16

'77

CONDUIT

-1/



12

I'

7

S 17 DEC 75

Njr]AL RiEAnl•,V•
60 M ON.0 .. ___y _

•• 3 /oJo,72

F-.,• > .3 __" /03o. 23

C77 2

SAIAY 76

________ _______mOFJlMEr yonggsR

--2

S-4

-6 CARA FO/?K L.AKE
-M 179' O.5rRMONA4t/.

RO I

j.,- V r'/TCTAL i4M0VE/MiAJr r
CONDUIT

P P'

r -4 II



11ue

IL.' 76
______ _____+ 2 0 DEC

'I

ABT.

I0

II 4

Ck



-- 7

7--7

MONUMENTS PNUMBLER 7E

15+50 PoAA. 16+50 STATION
Ft T,

7

CARRQ FORQ' LAKE
/mavfrM&A/r moi~tumENrs

/-7 9 L 'P3TREAM~ l

/2HORi ~oN7'rL movzeM~wr

.1.3



+34

*14

uLT.

9uqo 70 r

-11

-50



4--'
oONOU I '1" I

R 2/JAN 7-

73 A111141 A jba

toast mS•l+ -- 7-

-J

/ - "17 NOVA 76

ii~~~~~~iCA P ... _:-- 6iZrW~.- L iAOUL•-

1m'o'eme.'-J DdioAjuAE,DT%

PL A- V9

I --- ---- ------ t~ . 1'



4-'7_

+7-

k b +6 _~

+3

%2

00

// 1 /0 9 0

• -/ _Lt. Abaw

.4 4
04

-.9

"-/0

~-/



+9

MONUMeNTS INSTALLED 21JAN76if

-+4

I I ,'.ton. /

MQ. Abu~t

--4

CA RRc F-ORP IA kC

Ag OoN.dN7-REAM

//ORIFO A/rAj- MOVEMEAI~r

IF LAor r 34



16 Z4 MARt

15 14 13 11

00S 1O~1+S 50

-~ LT 1+01+13+0td1+0 

i 0 5 s

ABUTý
-20

1~21

3~i~ -4M" 7

-10

+~ 14 e 14M *J ON 17 VV 74

zt 13 + 8 e mm~15 IS 30OMAQ 77

CONDUIT

-17

-19B

-*21

22



24 MAR 74 '_Z

MONUMENT NUMBER

I+0,0 1 o 50 6+,00 STATION

AT.

ABUT,

30 OCT 75

-- • o •+m / XA/T AI A ozi.9 'irialRADAa10MAV 7• -A

-- /00 i03ý1

30 0A 7 7 -4 /a JOZI.59

1 ,JcI OR OE. 7

04C1

-7

-13

S-I -4.

CONDUIT- CARR FORK LAKE
A4OVEMENrT MONUMEA/rS
151' DOWA/STRfAM

VEPTI A L mOV•MENr

a I I

I I I I I II . ! i



IZ o

-4



-7

MONUM15NTS INSTALLED ?Q OCT 75

1-3

92 moI'4UMENtm NUMBE~R

a,,, ~~~~ABUT./7,NSOR.&Ai~

2

3

6

7

a

~iCARR PORK s-AAE
MOVEMEN7N MOA1IM&ME'S

jj 5/' O('WA'S TR(AM
POW J

-12 90/1PZOA17AL MOVEMENTr

PL3r



...............-.. 
....... SHIFIET NO ....... OF..........

%ymJ C .. A ........ SH ET...... O NO .................

a o

00

*1111SS34S Vf~b~iH

N N

J 6

0 o

P, 72Z- 3-7



M4K r '%V .... ..... DA -M ........ A.ffiq m A~ ~'.J lw r ..- • •R . JO IN 1 0 ....... .....................

iit

___ "IIts

I 
.II1

zz QfI 7r 3 lb'5!l U (l;(l j

.. L/J SSaJt iNtUH w

.9 .

": , 'w- :

i I i I I I I !



,Y ..................... tAT • •.t'/ . U JECT. .. .' . E . , . S. HE T NO. / ..... OP.

:HKr ly ........ DATC . .. DATA - jon No ............................_________ Q" TI[ST

•-• -• - ,-• 9....
4s4

ItI

, ,4. -.wI ¢-,, -'I

43 4

"• / 9 .1 .

IL

~to I

w .1

AL- T U- 3q



-- 7

... DATIE g.ýc AP/'*fI/W#SHF NO. ... O

*C *y...... PATIE ...... C SH I9 A g T F O N..~.....

.... ..... ... ....o

I I it
IL0 - ~ '

06 %1
44~

In 44-'

16. -4-I .I
0.~, * b

SSal S? NI~ 1 "V

7~~ ~ ~ ~ 0 0 ..........

I J I0

_ _ .. ,4 rC 40

94 -0.MINE



• l,, 0/ 9 . CARR FORK RES ERVOIR ,

,II.,,j t, pDAN EWdDANKMINr SHEAR TEST DATA

. ,STRENCTH SELECTION

4 i

/ A

0j

/ I-

IL

'• I I -,

S/lo

I--

I I 0

I 0 .

<

1112Ir 1147S



1A1

22 October 1973

Hand plackned meriu core a te crs lowest n Sareao of dam.

-~ - 7r7



22 October 1973
View from lower left abutment showing grouting and initial

placement of core material.

October -1973-
View showing hauling and compaction equiptune't in use during the

initial placement of impervious core in lower part uf dam.



25 October 1973
Dental treatment of joints within special treatment area along
the centerline of the right abutment. Impervious core and

transition zones shown in lower area of dam.

4A

n~- .4 --..

(6)

1 November 1973
A joint 0.3 foot wide infilled withi silt station 14+75 cleaned -

out I foot deep and filled with deatal concrete. View lookin~g
north across core area. i
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2 November 1973
View %howing core rock tie-in on right abutment, Wor1men hand
cleaning right abutment Station 15+30 to Station 18+20 along
Center.line of dam,

(8)j

November 1973
View shiowing equipment used for cleanup of the D.S. are of the
dain embankmenL.
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November 1973plcdur
View showing impervious zone and filter aggregate beingpaedu-

ing ini~tial placement of main dam embankment.
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22 March 1974

VLew looking at left abutment of dam special trentitmeft area from

center of dam embankment.
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22 March 1974

View of right abutment of dam from west edge of spillway. No
embankment placement this past winter. Bottom of picture shows
graded aggregate stockpiled on top of permanent cofferdam, elev.
1010.
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8 July 1974
Looking from left abutment toward to right abutment. Center of
picture is dental treatment at Station 17+70, centerline of dam.

.3



8 Jul~y 1974
View from right abutment toward left abutment. Impervious core,
graded aggregate and shale zones shown. Spillway cut upper l.eft of
photo,



N0,

21 Auigust 1974
View ýo etaumn showing upstreamý face of dam,,rpa and haulrodaps
ramse n to u maket pstreambec is at elevato 1010.


